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(567) Disclosed is a top air-outlet device, including a
top cover assembly (100), a top air-outlet assembly
(200), a detection mechanism (300), an adjustment
mechanism (400) and a controller; the top air-outlet as-
sembly (200) is capable of ascending and descending
with respect to the top cover assembly (100), the con-
troller is configured to control an ascending and descend-
ing motion of the top air-outlet assembly (200) and the
top cover assembly (100); the adjustment mechanism
(400) and the detection mechanism (300) are respective-
ly disposed on the top air-outlet assembly (200) and the
top cover assembly (100); the adjustment mechanism
(400) has expanding-retracting elasticity; in the process
of the ascending and descending motion of the top
air-outlet assembly (200) with respect to the top cover
assembly (100), when the adjustment mechanism (400)
touches the detection mechanism (300), the detection
mechanism (300) sends a detection signal to the control-
ler, to make the controller control the top air-outlet as-
sembly (200) to continue moving within an elastic ex-
panding-retracting range of the adjustment mechanism
(400). The top air-outlet device increases a motion stroke
of the top air-outlet assembly within the expanding-re-
tracting range of the adjustment mechanism through the

adjustment mechanism, such that the top air-outlet as-
sembly can be completely closed with the top cover as-
sembly. An air conditioner and a motion control method
for the top air-outlet device are further provided.
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Description
CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of priority of
Chinese Patent Application No. 201710018070.3, filed
on January 11, 2017, entitled "Top Air-Outlet Device, Air
Conditioner and Motion Control Method for Top Air-Outlet
Device", the entire contents of which are incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a technical
field of air conditioning equipment, and more particularly,
to a top air-outlet device and an air conditioner having
the same, and a motion control method for the top air-
outlet device.

BACKGROUND

[0003] At present, some of the cabinet-type air condi-
tioners adopt a top air-outlet mode, that is, an air-outlet
panel is disposed at the air conditioner top cover, and
the air-outlet is outwardly ventilated. In order to increase
the air supply range of the air conditioner and improve
the cooling comfort, the air-outlet panel is usually dis-
posed to have an ascending and descending structure
with respect to the air conditioner top cover, so that the
air-outlet panel can be ascended by a certain distance
with respect to the top cover during the working process
of the air conditioner, such that the air conditioner can
supply airflow to a remote place. When the air conditioner
is not working, the air-outlet panel is descended with re-
spect to the top cover, and can be accommodated inside
the air conditioner after being in place.

[0004] However, as for the conventional top air-outlet
conditioner, the motion stroke of the air-outlet panel is
fixed in the process that the air-outlet panel is descended
and closed with the air conditioner top cover. When the
air outlet panel is descended to a preset position to be
closed with the top cover, due to deformation of the air-
outlet panel or the top cover structure of the air condi-
tioner, the problem of a gap or uneven closure is likely
to occur after closing, which not only affects the appear-
ance of the air conditioner, but also causes external dust
to enter the air conditioner and affect the normal opera-
tion of the air conditioner.

SUMMARY

[0005] In view of this, to address the technical problem
that the conventional air-outlet panel and the top cover
are not closed tightly and a gap exists therebetween, it
is necessary to provide a tightly closed top air-outlet de-
vice, and also provide an air conditioner including the top
air-outlet device, and a motion control method for the top
air-outlet device.
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[0006] Theabove objective is achieved by the following
technical solutions.

[0007] A top air-outlet device is provided, which in-
cludes: a top cover assembly, a top air-outlet assembly,
a detection mechanism, an adjustment mechanism and
a controller;

the top air-outlet assembly is capable of ascending and
descending with respect to the top cover assembly, such
that an air outlet of the top air-outlet assembly can be
opened or closed by the top cover assembly; the control-
ler is configured to control an ascending and descending
motion of the top air-outlet assembly with respect to the
top cover assembly;

the adjustment mechanism is disposed on one of the top
air-outlet assembly and the top cover assembly, the de-
tection mechanism is disposed on the other one of the
top air-outlet assembly and the top coverassembly; when
the top air-outlet assembly is ascended or descended
with respect to the top cover assembly, the adjustment
mechanism and the detection mechanism can be close
to or away from each other; the adjustment mechanism
has expanding-retracting elasticity; in the process of the
ascending and descending motion of the top air-outlet
assembly with respect to the top cover assembly, when
the adjustment mechanism touches the detection mech-
anism, the detection mechanism sends a detection signal
to the controller, to make the controller control the top
air-outlet assembly to continue moving within an elastic
expanding-retracting range of the adjustment mecha-
nism.

[0008] In an embodiment, the adjustment mechanism
includes a guide pillar and an elastic connector; the top
air-outlet assembly is provided with a mounting portion,
the guide pillar is slidingly disposed on the mounting por-
tion; the elastic connector is disposed between the guide
pillar and the mounting portion.

[0009] In an embodiment, the mounting portion in-
cludes a fixing block; the fixing block is provided with a
through hole for passing through by the guide pillar; the
guide pillar has a first end and a second end, and the
guide pillar is restricted by the first end and the second
end from releasing from the through hole.

[0010] In an embodiment, the elastic connector is a
spring, and the spring is sleeved on the guide pillar be-
tween the first end and the fixing block.

[0011] In an embodiment, the adjustment mechanism
further includes a screw configured to form the second
end; the guide pillar is provided with a screw hole coop-
erating with the screw.

[0012] Inanembodiment, the detection mechanismin-
cludes a stroke switch, the stroke switch is fixed on the
top cover assembly, when the stroke switch touches the
first end of the guide pillar, the stroke switch sends a
detection signal to the controller, to make the controller
control the top air-outlet assembly to continue moving a
preset distance.

[0013] In an embodiment, the top air-outlet assembly
includes a support frame; the adjustment mechanism is
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disposed on the support frame; the top cover assembly
includes a fixing bracket, and the detection mechanism
is disposed on the fixing bracket.

[0014] An air conditioner is provided, which includes
the top air-outlet device according to any one of the above
embodiments.

[0015] A motion control method for a top air-outlet de-
vice is provided, wherein the top air-outlet device is the
top air-outlet device according to any one of the above
embodiments; and the control method includes:

controlling, by a controller, an ascending and de-
scending motion of a top air-outlet assembly with
respect to a top cover assembly;

when an adjustment mechanism touches a detection
mechanism, controlling, by the controller, the top air-
outlet assembly to continue moving within an elastic
expanding-retracting range of the adjustment mech-
anism.

[0016] In an embodiment, when the adjustment mech-
anism touches the detection mechanism, the controller
controls the top air-outlet assembly to continue moving
for a preset period of time within the elastic expanding-
retracting range of the adjustment mechanism.

[0017] The above-mentioned top air-outlet device ad-
justs the stroke of the motion of the top air-outlet assem-
bly with respect to the top cover assembly through the
adjustment mechanism, and can determine the initial po-
sition of the stroke adjusted by the adjustment mecha-
nism through the detection mechanism, so as to control
the top air-outlet assembly to continue moving within a
distance range with respect to the top cover assembly
through the controller. In the conventional top air-outlet
device, the top air-outlet assembly cannot continue to
move after moving through a fixed stroke, at this moment,
the top air-outlet assembly and the top cover assembly
may not be completely closed due to product deformation
or the like. However, the top air-outlet device of the
present disclosure increases a motion stroke of the top
air-outlet assembly within the expanding-retracting range
of the adjustment mechanism through the adjustment
mechanism, such that the top air-outlet assembly can be
completely closed with the top cover assembly to ensure
the sealing of the air outlet.

[0018] Since the top air-outlet device has the above-
mentioned advantages, the air conditioner including the
top air-outlet device also has the corresponding advan-
tages.

[0019] The motion control method for the top air-outlet
device can implement the automatic control of the motion
ofthe top air-outlet assembly with respect to the top cover
assembly, such that the top air-outlet assembly can be
completely closed with the top cover assembly to ensure
the sealing of the air outlet.
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BRIEF DESCRIPTION OF DRAWINGS
[0020]

FIG. 1is a structural schematic diagram of a top air-
outlet device provided by an embodiment of the
present invention;

FIG. 2 is a schematic diagram | of a motion state of
a top air-outlet device provided by an embodiment
of the present invention;

FIG. 3 is schematic diagram Il of a motion state of a
top air-outlet device provided by an embodiment of
the present invention;

FIG. 4 is a partial enlarged diagram of FIG. 3;

FIG. 5 is schematic diagram Il of a motion state of
a top air-outlet device provided by an embodiment
of the present invention;

FIG. 6 is a schematic assembly diagram | of a top
air-outlet device provided by an embodiment of the
present invention;

FIG. 7 is a schematic assembly diagram Il of a top
air-outlet device provided by an embodiment of the
present invention;

Fig. 8 is a schematic assembly diagram Il of a top
air-outlet device provided by an embodiment of the
present invention;

FIG. 9 is a schematic exploded assembly diagram
of atop air-outlet device provided by an embodiment
of the invention.

[0021] Wherein:

a top cover assembly 100;

a fixing bracket 110;
a sealing cover 120;

a top air-outlet assembly 200;

a mounting portion 210; a fixing block 211;
a support frame 220;
an air-outlet panel 230;

a detection mechanism 300;

a stroke switch 310;

an adjustment mechanism 400;

a guide pillar 410; a firstend 411; a second end 412;
a plastic connector 420; a screw 430.

DETAILED DESCRIPTION OF DISCLOSED EMBODI-
MENTS

[0022] In order to make the objectives, the technical
schemes and the benefits of the present disclosure more
apparent, a top air-outlet device, an air conditioner and
a motion control method for the top air-outlet device pro-
vided by the present disclosure will be described in more
details through the following embodiments with reference
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to the accompanying drawings. It should be appreciated
that the specific embodiments described herein are
merely illustrative of the disclosure and are not intended
to limit the disclosure.

[0023] It should be noted that when an element is re-
ferred to as being "fixed" to another element, it may be
directly on the other element or there may exist an inter-
mediate element. When an element is considered to be
"connected" to another element, it may be directly con-
nected to the other element or there may also exist an
intermediate element. In contrast, when an element is
referred to as being "directly on" another element, there
is no intermediate element. The terms "vertical," "hori-
zontal," "left," "right," and the like as used herein are only
for a purpose of illustration.

[0024] The top air-outlet device provided by the disclo-
sure can be applied to an air conditioner of a top air-outlet
type. In order to increase an air supply range of the air
conditioner and improve the cooling comfort, an air-outlet
panel is usually disposed to have an ascending and de-
scending structure with respect to an air conditioner top
cover, and the air-outlet panel is provided with an air out-
let. In the process of working of the air conditioner, the
air-outlet panel is ascended by a certain distance with
respect to the top cover, so that the air conditioner can
supply airflow to a farther place through the air outlet.
When the air conditioner does not work, the air-outlet
panel is descended with respect to the top cover and can
be accommodated inside the air conditioner after being
in place. The disclosure is intended to solve the problem
that when the air conditioner does not work, in the proc-
essthatthe air-outlet panel is descended and closed with
the air conditioner top cover, the motion stroke of the air-
outlet panel of the conventional air conditioner is fixed;
and when the air-outlet panel is descended to a preset
position and closed with the top cover, due to deformation
ofthe air-outlet panel or the structure of the air conditioner
top cover, a gap or uneven closure may occur after clos-
ing, which not only affects the appearance of the air con-
ditioner, but also causes the external dust to enter the
air conditioner and affect the normal operation of the air
conditioner.

[0025] As shown in FIG. 1, a top air-outlet device ac-
cording to an embodiment of the present invention in-
cludes a top cover assembly 100, a top air-outlet assem-
bly 200, a detection mechanism 300, an adjustment
mechanism 400 and a controller. The top cover assembly
100 is configured to mount on a top portion of the air
conditioner. The top air-outlet assembly 200 can be de-
scended with respect to the top cover assembly 100 such
that an air outlet of the top air-outlet assembly 200 can
be opened by the top cover assembly 100 or closed by
the top cover assembly 100. In fact, the open and closed
state of the air outlet is also the open or closed state of
the top air-outlet assembly 200 with respect to the top
cover assembly 100. The ascending and descending mo-
tion of the top air-outlet assembly 200 with respect to the
top cover assembly 100 is controlled by a controller. Un-
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der normal conditions, the controller controls the top air-
outlet assembly 200 to ascend with respect to the top
cover assembly 100 until the top air-outlet assembly 200
reaches a preset position (working position), the air outlet
is opened and the air conditioner is in the operation of
an air-out state. When there is no need to perform the
air conditioning for the environment, the controller con-
trols the top air-outlet assembly 200 to descend with re-
spectto the top cover assembly 100 until the top air-outlet
assembly 200 reaches a preset position (a closed posi-
tion), the air outlet is closed. At this time, in theory, the
top air-outlet assembly 200 should be tightly closed with
the top cover assembly 100, and a distance between the
working position and the closed position is the stroke
required for the motion of the top air-outletassembly 200.
[0026] The adjustment mechanism 400 is configured
to increase the above-mentioned stroke within an ex-
panding-retracting range thereof, such that the top air-
outlet assembly 200 can continue to descend for a dis-
tance after reaching the closed position, to reduce a
clearance distance between the top air-outlet assembly
200 and the top cover assembly 100, so as to solve the
technical problem that there is a gap between the top air-
outlet assembly 200 and the top cover assembly 100
when the top air-outlet assembly 200 reaches the closed
position. Furthermore, the detection mechanism 300 is
configured to detectwhen the top air-outlet assembly 200
reaches the closed position and send a signal to the con-
troller when detecting that the top air-outlet assembly 200
reaches the closed position, to enable the controller to
control the top air-outlet assembly 200 to continue to de-
scend for a distance and then stop, in which the distance
is determined by the expanding-retracting range of the
adjustment mechanism 400. In fact, during the actual op-
eration, itis only necessary to set a program for the con-
troller to make the controller control the top air-outlet as-
sembly 200 to continue moving for a while and then stop.
[0027] The adjustment mechanism 400 may be dis-
posed on the top air-outlet assembly 200 or the top cover
assembly 100, and the detection mechanism 300 is op-
positely disposed on the top cover assembly 100 or the
top air-outlet assembly 200, and the two can cooperate
with each other as long as they can get into a touching
state in the process of the ascending and descending
motion of the top air-outlet assembly 200 with respect to
the top cover assembly 100.

[0028] As a preferred embodiment, the adjustment
mechanism 400 includes a guide pillar 410 and an elastic
connector 420. The top air-outlet assembly 200 is pro-
vided with a mounting portion 210, the guide pillar 410
is slidingly disposed on the mounting portion 210; and
the elastic connector 420 is disposed between the guide
pillar 410 and the mounting portion 210.

[0029] The elastic connector 420 may be a spring or a
spring piece or the like. The guide pillar 410 is mounted
on the top air-outlet assembly 200 through the mounting
portion 210, and is configured to touch the detection
mechanism 300. Preferably, the detection mechanism
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300 includes a stroke switch 310 which is fixed on the
top cover assembly 100. In the process that the top air-
outlet assembly 200 is descended and closed with the
top cover assembly 100, when the guide pillar 410 touch-
es the stroke switch 310, the stroke switch 310 sends a
signalto the controller to make the top air-outletassembly
200 continue to descend, and the mounting portion 210
is also descended therewith. Because the guide pillar
410 can slide with respect to the mounting portion 210,
the stroke switch 310 and the guide pillar 410 abut against
each other, which does not affect the continuously de-
scending of the top air-outletassembly 200, and the guide
post 410 is jacked upwards for a distance by the stroke
switch 310, such that the elastic connector 420 disposed
between the guide pillar 410 and the mounting portion
210 is compressed. The elastic connector 420 is com-
pressed and deformed, and the maximum elastic defor-
mation amount of the elastic connector 420 and the
length of the guide pillar 410 together determine the
above-mentioned expanding-retracting range of the ad-
justment mechanism 400.

[0030] Specifically, the mounting portion 210 includes
a fixing block 211. The fixing block 211 is provided with
a through hole for passing through by the guide pillar
410. The guide pillar 410 has a firstend 411 and a second
end 412, and the guide pillar 410 is restricted by the first
end 411 and the second end 412 from releasing from the
through hole. Preferably, the elastic connector 420 is a
spring which is sleeved on the guide pillar 410 between
the first end 411 and the fixing block 211, wherein the
spring may be a helical spring, a compression spring, or
the like.

[0031] ReferringtoFIGS.2to5, seenfromthedirection
of the diagram, the first end 411 is the lower end of the
guide pillar 410, the second end 412 is the upper end of
the guide pillar 410. In the process that the top air-outlet
assembly 200 is descended and closed with the top cover
assembly 100, in the initial stage, under the action of the
spring, the lower end of the guide pillar 410 protrudes
from the lower end surface of the fixing block by a length
LI, supposing that the spring is in an unstressed state at
the moment, and the two ends of the spring are respec-
tively abutted against the guide pillar 410 and the fixing
block; then the lower end of the guide pillar 410 touches
the stroke switch 310, and the spring is instantly com-
pressed, such that the protruding length of the lower end
of the guide pillar 410 from the lower end surface of the
fixing block is shortened to L2; and meanwhile the con-
troller may control the top air-outlet assembly 200 to con-
tinue descending, and the spring is continuously com-
pressed, such that the protruding length of the lower end
of the guide pillar 410 from the lower end surface of the
fixing block is shortened to L3; supposing that the spring
is already at its maximum deformation at this moment, a
stroke range which can be adjusted by the adjustment
mechanism 400 is O to L, where L = L1 - L3.

[0032] Furthermore, the adjustment mechanism 400
further includes a screw 430, and the screw 430 consti-
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tutes the above-mentioned second end 412. The guide
pillar 410 is provided with a screw hole cooperating with
the screw 430, and is fixed in the screw hole through the
screw 430, thus the mounting and disassembly of the
guide pillar 410 and the fixing block may be convenient,
so that it is possible to replace with a guide pillar 410
having a different length or replace with a spring having
a different deformation degree according to different re-
quirements of the stroke, so as to achieve the purpose
of adjusting different range of the stroke.

[0033] In other embodiments, the mounting portion
210 may be a slot, and one end of the guide pillar 410 is
fixed in the slot through the elastic connector 420, and
the other end is a free end which can be extended or
retracted with respect to the slot.

[0034] In other embodiments, the detection mecha-
nism 300 may include a pressure sensor electrically con-
nected to the controller. The top cover assembly 100 is
provided with a bump configured to touch the adjustment
mechanism 400, and the pressure sensor is disposed at
aposition where the bump touches the adjustment mech-
anism 400. When the bump touches the adjustment
mechanism 400, the pressure sensor generates a pres-
sure signal and feeds it back to the controller, and the
controller controls the top air-outlet mechanism to con-
tinue moving for a preset distance.

[0035] Referring to FIG. 1 and FIG. 9, as a preferred
embodiment, the top air-outlet assembly 200 includes a
support frame 220, and the adjustment mechanism 400
is disposed on the support frame 220. The top cover as-
sembly 100 includes a fixing bracket 110, and the detec-
tion mechanism 300 is disposed on the fixing bracket
110. Furthermore, the top air-outlet assembly 200 further
includes an air-outlet panel 230. The top cover assembly
100 further includes a sealing cover 120. The sealing
cover 120 is annular, and the air-outlet panel 230 has a
cylindrical shape. The sealing cover 120 is configured to
sleeve outside the air-outlet panel. When the air outlet
of the top air-outlet assembly 200 is closed by the top
cover assembly 100, the edge of the upper end surface
of the air-outlet panel 230 can be tightly closed with the
upper edge of the sealing cover 120.

[0036] The upper end surface of the air-outlet panel
230 has an arc shape, and the distance from the edge
of the upper end surface of the air-outlet panel 230 to the
top cover assembly 100 is varying from small to large.
Referring to FIG. 9, the side wall of the air-outlet panel
230 is low on one side and high on the other side, and
the upper end surface has a convexly arc shape to cover
the upper edge of the side wall, and the outer shape of
the sealing cover 120 is adapted to the outer shape of
the air-outlet panel 230.

[0037] ReferringtoFIG. 6, furthermore, the upper edge
of the sealing cover 120 has a shape of a bell mouth, and
the upper end side wall of the air-outlet panel 230 can
be adapted to the upper edge of the sealing cover 120,
thereby increasing the contact area when they are
closed, such that the closing is more tightly.
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[0038] Referring to FIG. 6 to FIG. 8, specifically, the
air-outlet panel 230 is fixed on the support frame 220,
the sealing cover 120 is fixed on the top cover assembly
100, and the support frame 220 can be ascended and
descended with respective to the fixing frame 110, such
that the air-outlet panel 230 can move up and down with
respect to the sealing cover 120, so as to make the air-
outlet panel 230 have an open and closed state with re-
spect to the sealing cover 120. When the air-outlet panel
230 is ascended to the working position, as shown in
FIG. 6, the air conditioner blows out airflow through the
air outlet on the air-outlet panel 230; and when the air-
outlet panel 230 is lowered to the closed position, as
shown in FIG. 7, there is a gap between the air-outlet
panel 230 and the sealing cover 120 at this moment.
Under the cooperation of the adjustment mechanism 400
and the detection mechanism 300, the air-outlet panel
230 can continue to descend a distance, as shown in
FIG. 8, at this moment the air-outlet panel 230 is tightly
closed with the sealing cover 120 seamlessly.

[0039] As a preferred embodiment, the top air-outlet
device further includes a power source and a transmis-
sion mechanism. The power source is electrically con-
nected to the controller; the power source is disposed on
the top cover assembly 100, and the power source drives
the top air-outlet assembly 200 to move with respect to
the top cover assembly 100 through the transmission
mechanism.

[0040] The power source may be a motor or the like,
and the controller controls the move or stop of the top
air-outlet assembly 200 with respect to the top cover as-
sembly 100 through controlling the operation or stop of
the motor.

[0041] Specifically, the transmission mechanism in-
cludes a gear and a rack. The gear is disposed on an
output shaft of the motor, and the rack is disposed on the
top air-outlet assembly 200. The motor drives the gear
to do reciprocating motion to drive the rack to do recip-
rocating motion, such thatthe top air-outlet assembly 200
can do ascending and descending motion with respect
to the top cover assembly 100.

[0042] The embodiment of the invention further pro-
vides an air conditioner including the air-outlet device as
described above, so that the air-outlet panel and the top
cover of the air conditioner can be closed tightly, not only
having good appearance, but also preventing the dust
and the like from entering the air conditioner.

[0043] Another embodiment of the present invention
further provides a motion control method for a top air-
outlet device, wherein a top air-outlet device is the above-
described top air-outlet device; and the control method
includes: controlling, by a controller, an ascending and
descending motion of a top air-outlet assembly with re-
spect to a top cover assembly; when an adjustment
mechanism touch a detection mechanism, controlling,
by the controller, the top air-outlet component to continue
moving within an elastic expanding-retracting range of
the adjustment mechanism; thereby implementing the

10

15

20

25

30

35

40

45

50

55

automatic control of motion of the top air-outlet assembly
with respect to the top cover assembly, such that the top
air-outlet assembly can be completely closed with the
top cover assembly to ensure the sealing of the air outlet.
Specifically, during the actual operation, it is possible to
set a program to the controller, and when the adjustment
mechanism touches the detection mechanism, the con-
troller controls the top air-outlet assembly to continue
moving for a preset period of time within the elastic ex-
panding-retracting range of the adjustment mechanism,
in which the preset period of time is approximately 1 to
2 seconds.

[0044] The technical features of the above-described
embodiments may be arbitrarily combined. For the sake
of brevity of description, not all possible combinations of
the technical features in the above embodiments are de-
scribed. However, as long as there is no contradiction in
the combination of these technical features, all should
be considered as in the scope of the disclosure.

[0045] The above-described embodiments are merely
illustrative of several embodiments of the present inven-
tion, and the description thereof is more specific and de-
tailed, but is not to be construed as limiting the scope of
the invention. It should be noted that a number of varia-
tions and improvements may be made by those skilled
in the art without departing from the concept of the in-
vention. Therefore, the scope of the disclosure should
be determined by the appended claims.

Claims

1. A top air-outlet device, comprising a top cover as-
sembly (100), a top air-outlet assembly (200), a de-
tection mechanism (300), an adjustment mechanism
(400) and a controller;
wherein the top air-outlet assembly (200) is capable
of ascending and descending with respect to the top
cover assembly (100), such that an air outlet of the
top air-outlet assembly (200) can be opened or
closed by the top cover assembly (100); the control-
ler is configured to control an ascending and de-
scending motion of the top air-outlet assembly (200)
with respect to the top cover assembly (100);
the adjustment mechanism (400) is disposed on one
of the top air-outlet assembly (200) and the top cover
assembly (100), the detection mechanism (300) is
disposed on the other one of the top air-outlet as-
sembly (200) and the top cover assembly (100);
when the top air-outlet assembly (200) is ascended
or descended with respect to the top cover assembly
(100), the adjustment mechanism (400) and the de-
tection mechanism (300) can be close to or away
from each other; the adjustment mechanism (400)
has an expanding-retracting elasticity; in the process
of the ascending and descending motion of the top
air-outlet assembly (200) with respect to the top cov-
erassembly (100), when the adjustment mechanism
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(400) touches the detection mechanism (300), the
detection mechanism (300) sends a detection signal
to the controller to make the controller control the
top air-outlet assembly (200) to continue moving
within an elastic expanding-retracting range of the
adjustment mechanism (400).

Thetop air-outlet device according to claim 1, where-
in the adjustment mechanism (400) comprises a
guide pillar (410) and an elastic connector (420); the
top air-outlet assembly (200) is provided with a
mounting portion (210), the guide pillar (410) is slid-
ingly disposed on the mounting portion (210); the
elastic connector (420) is disposed between the
guide pillar (410) and the mounting portion (210) .

Thetop air-outlet device according to claim 2, where-
in the mounting portion (210) comprises a fixing
block (211); the fixing block (211) is provided with a
through hole for passing through by the guide pillar
(410);

the guide pillar (410) has a firstend (411) and a sec-
ond end (412), and the guide pillar (410) is restricted
by the first end (411) and the second end (412) from
releasing from the through hole.

Thetop air-outlet device according to claim 3, where-
in the elastic connector (420) is a spring, and the
spring is sleeved on the guide pillar (410) between
the first end (411) and the fixing block (211).

The top air-outlet device of claim 3, wherein the ad-
justment mechanism (400) further comprises a
screw (430) configured to formthe second end (412);
the guide pillar (410) is provided with a screw hole
cooperating with the screw (430).

Thetop air-outlet device according to claim 3, where-
in the detection mechanism (300) comprises a stroke
switch (310), the stroke switch (310) is fixed on the
top cover assembly (100), when the stroke switch
(310) touches the first end (411) of the guide pillar,
the stroke switch (310) sends a detection signal to
the controller to make the controller control the top
air-outlet assembly (200) to continue moving a pre-
set distance.

The top air-outlet device according to any one of
claims 1 to 6, wherein the top air-outlet assembly
(200) comprises a support frame (220); the adjust-
ment mechanism (400) is disposed on the support
frame (220); the top cover assembly (100) comprises
a fixing bracket (110), and the detection mechanism
(300) is disposed on the fixing bracket (110).

An air conditioner, comprising the top air-outlet de-
vice according to any one of claims 1 to 7.

10

15

20

25

30

35

40

45

50

55

9. A motion control method for a top air-outlet device

of any one of claims 1 to 7, comprising:

controlling, by a controller, an ascending and
descending motion of a top air-outlet assembly
with respect to a top cover assembly;

when an adjustment mechanism touches a de-
tection mechanism, controlling, by the control-
ler, the top air-outlet assembly to continue mov-
ing within an elastic expanding-retracting range
of the adjustment mechanism.

10. The motion control method for a top air-outlet device

according to claim 9, wherein when the adjustment
mechanism touches the detection mechanism, the
controller controls the top air-outlet assembly to con-
tinue moving for a preset period of time within the
elastic expanding-retracting range of the adjustment
mechanism.
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